Co-labeling using in situ PCR: a review.
In situ amplification permits the histological localization of low-copy DNA and RNA targets. However, in many instances it would be useful to know the specific phenotype of the target-containing cell or to ascertain the distribution of a different nucleic acid sequence in the same tissue section. This review describes a methodology that allows co-in situ localization of two nucleic acid targets or a DNA/RNA sequence and a protein in paraffin-embedded, formalin-fixed tissue. The key variable for detection of low-copy RNA targets by RT in situ PCR is optimal protease digestion to permit cDNA target-specific incorporation of the reporter nucleotide. This is achieved via inactivation of nonspecific DNA synthesis by overnight DNase digestion. The key variable for immunohistochemical localization of proteins is to determine the effect of protease digestion on the antigen-based signal intensity. Background for DNA targets by in situ hybridization or, for targets present in 1-10 copies per cell, PCR ISH is dependent primarily on probe concentration and the stringency of the post-hybridization wash. Radioactive 3H-labeled nucleotides permit an excellent distinction with colorimetric signals for co-localization, although two distinct chromogens can in many instances allow successful localization of two different targets.